Modern methods in the treatment of neurosyphilis before the onset of dementia paralytica have met with a measure of success. Thus, signs of clinical activity may disappear and even a return of function can occur in nerve tissue provided that irreparable damage has not been done. But for patients who are totally or partially resistant to this treatment, alternative therapeutic measures should be sought and adopted.
By acce ting the fact that non-specific fever therapy such as infection with malaria is the most effective form of treatment for dementia paralytica, the natural conclusion seems to be that this treatment might be as efficacious in the earlier stages of neurosyphilis, before the greater damage has been done to the nerve tissue by Spirochaeta pallida. Nicol (1942) has made the apposite remark that it is somewhat Gilbertian that this most helpful met-hod of treatment should in the majority of cases be withheld from the patient until he has acquired the stigma of insanity and thus does not get his one chance of salvation until he falls into the dread hands of the psychiatrist.
From a review of the literature it appears that in Great Britain at any rate malarial treatment for the earlier forms of neurosyphilis, namely before the onset of dementia paralytica, has not been extensively employed. We have been unable to find any useful records in British literature, except those by Lees (1936) , Nicol and Hutton (1937) and Nicol (1942) . A few articles on this subject published in France and Germany have been reviewed by Driver, Gammel and Karnosh (1926) , Ebaugh (1928) and Wile and Davenport (1931) .
Rather more work in this direction has been done in the United States of America. Driver and his colleagues, Ebaugh, Wile and Davenport, Wile and Hand (1936) , O'Leary (1937) and O'Leary, Cole, Moore, Stokes, Wile, Parran, Vonderlehr and Usilton (1938) have used malaria in the treatment of the various types of neurosyphilis before the onset of dementia paralytica. Most of the patients had had chemical treatment beforehand. These observers have claimed some success in the amelioration of the lightning pains and crises in tabes. O' Leary and Welsh (1933) consider that this treatment is especially useful for patients with progressive neurosyphilis who show negative reactions in the spinal fluid. On the other hand, Stokes and his colleagues (1932) have shown that at any time during the life history of S. pallida in the human body the spinal fluid may show abnormal changes without clinical evidence of disease (the so-called asymptomatic neurosyphilis) and that this condition was present in no less than 33 per cent of patients in the secondary stage of syphilis. O'Leary (1930 O'Leary ( , 1931 , O'Leary and Welsh, Simpson (1935) and Kroll (1940) A therapeutic malarial attack can be induced either by the bites of mosquitoes infected with the parasite of benign tertian or quartan malaria, or by the injection intravenously or intramuscularly of about 4 cubic centimetres of blood taken from a patient infected with one of these two types of parasite. If a suitable donor is not available locally, infected defibrinated blood will be sent on request to the Medical Superintendent Malarial Laboratory, Horton Emergency Hospital, Epsom. It should be used immediately it is received. Neither method of infection has any real advantage over the other and we relied solely upon the latter. Care should be taken to ensure that the syringe used for injecting the infected blood is dry-sterilized or is thoroughly washed out with cold sterile normal saline solution in order to avoid traces of antiseptic which might kill the parasite. Not one of our cases failed to becomeinfected,although two had to receive a second inoculation. The incubation peciod varied from eight to fourteen days. The questions of the degree of pyrexia and the number of paroxysms allowed, as affecting the final results, were studied. In some instances the paroxysms occurred every day or every second day, occasionally every third day, depending presumably on the presence of plasmodia of different life cycles. The highest temperature rarely exceeded 1050 F.
Difficulty was not experienced in maintaining the infection for as long as was desired. We did not notice that the onset of the febrile course was delayed or that the temperature curves were lowered on account of the previous arsenical therapy. Examination of blood. smears for a sudden increase in the number of parasites gave useful information concerning the intensity of the infection. Interruption or modification of the paroxysms with small doses of quinine owing to untoward symptoms such as a rapid fall in blood pressure or a rise of urea in the blood were found to be unnecessary. There were not any signs of marked debility or of loss of weight; severe vomiting, diarrhoea, severe anaemia and jaundice did not occur. Mild delirium developed in a few patients at the height of the paroxysms. Several suffered from herpes, and one or two from a transient albuminuria. Driver and his colleagues have called attention to a state of toxic psychosis which may develop during the malarial infection. One of our patients was an example of this, and although symptoms such as lightning pains improved, a month later he made a half-hearted attempt to commit suicide. Although during a paroxysm some patients appeared to be ill, rapid improvement took place when the temperature subsided and at no time did the condition of any patient give rise to serious anxiety.
Difficulty was not experienced in finally terminating the malarial infection. This was effected by giving quinine hydrochloride, 10 grains, twice daily for three days, and half this dose daily for two weeks longer. Recurrence of the malarial infection did not take place. Iron was always given for the slight degree of anaemia which invariably occurred.
After leaving hospital all the patients thus treated attended for regular clinical and serological examinations. O'Leary and his colleagues (1940) O'Leary (1931) , however, had better fortune. He treated with malaria nine cases of syphilitic optic atrophy ;-at first the condition progressed in all patients, but later clinical arrest occurred in four. Clark (1936) reported twelve similar cases in which the patients were treated in an identical manner, eight benefiting.
Change did not occur in physical signs such as fixed irregular pupils and pathological reflexes. This is not surprising because a therapeutical agent is not likely to regenerate nervous tissue which has undergone actual destruction.
The second criterion in assessing the value of malaria in the treatment of neurosyphilis is the extent of the change which may take place in the cytology, chemistry and serology of the cerebrospinal fluid. For the state of a patient cannot be considered really satisfactory unless the laboratory findings assume and retain a normal picture. In the majority of the cases in this series a marked improvement in the cerebrospinal fluid, amounting in some patients to a total reversal, occurred after malarial infection and subsequent chemical treatment. The correlation, however, between the clinical and the laboratory findings has not been the experience of all observers. Thus, O'Leary (1927), Wile and Davenport and Wile and Hand find that no Solomon and Epstein (1936) have experienced similar results. In five of our patients the clinical, condition progressed unfavourably in spite of improvement in the spinal fluid. Nevertheless periodical examinations of the spinal fluid must be regarded as one of the best guides with which to direct the therapeutic course in neurosyphilis.
O'Leary and others (1938, 1941) have found that clinical and pathological progress of the disease is greater among patients in whom are present the more severe abnormalities of the spinal fluid which occur in the so-called " paretic " type. In our series thirteen patients showed a paretic change in the spinal fluid before malarial and chemical treatment, yet afterwards an improved clinical state occurred in eleven, with improvement in the condition of the spinal fluid in ten. After malarial treatment a change in the serology of the blood towards negativity occurred in fifteen of our patients. Such a reaction in the blood does not of course necessarily reflect the true state of the spinal fluid. Hence, the information obtained from serological examinations of the blood alone in an effort to establish or to confirm the diagnosis of neurosyphilis or to control treatment can be fallacious. It is, however, important to obtain a reversal if possible of a positive serological reaction in-the blood because this indicates that the further spread of infection may be prevented. Summary and conclusions
(1) Twenty cases of active neurosyphilis before the onset of dementia paralytica have been treated by infection with malaria. Previously, most of the patients had been treated energetically with antisyphilitic measures without material clinical or serological benefit.
(2) Progress of all the patients has been followed and they have been examined periodically, both clinically and pathologically. Further chemical treatment has been given when considered necessary.
(3) After combined malarial and chemical treatment, clinical improvement has taken place and has been maintained in fifteen patients, together with improvement in the condition of the cerebrospinal fluid and in the blood serum reactions.
(4) It is suggested that malarial therapy has a place in the treatment of selected patients suffering from the earlier forms of neurosyphilis and that venereal disease clinics should be situated at or affiliated to hospitals where facilities for this form of treatment are available.
